Suppression of thymidine phosphorylase-mediated angiogenesis and tumor growth by 2-deoxy-L-ribose.
Thymidine phosphorylase (TP), an enzyme involved in the reversible conversion of thymidine to thymine, is identical to an angiogenic factor, platelet-derived endothelial cell growth factor (PD-ECGF). Both TP and one of the TP-degradation products of thymidine 2-deoxy-D-ribose (dRib) display endothelial cell chemotactic activity in vitro and angiogenic activity in vivo. Recently, we demonstrated that 2-deoxy-L-ribose (lRib) could abolish the inhibitory effect of dRib on hypoxia-induced apoptosis. This suggested that lRib may be a useful inhibitor of dRib and thereby of TP functions. Therefore, we investigated the ability of lRib to inhibit the range of biological activities of TP and dRib. lRib suppressed both dRib-induced endothelial cell migration in a chemotaxis assay and endothelial tube formation induced by dRib in a collagen gel. lRib could also suppress the biological effects of TP in vivo assays of angiogenesis and tumor growth. Thus, in a corneal assay of angiogenesis, lRib inhibited angiogenesis induced by the implantation of recombinant TP. In a dorsal air sac assay of angiogenesis, lRib inhibited angiogenesis induced by the implantation of KB cells overexpressing TP (KB/TP). In a tumor growth assay, lRib treatment considerably decreased the growth rate of KB/TP cells xenografted into nude mice and also resulted in an increase in the proportion of apoptotic cells in KB/TP tumors. These findings demonstrate that TP and dRib play an important role in angiogenesis and tumor growth, and that these effects can be inhibited by lRib. Thus, lRib is a potentially useful agent for the suppression of TP-dependent angiogenesis and tumor growth.